Biodistribution and in vivo performance of fattigation-platform theranostic nanoparticles.
This study was aimed at characterizing superparamagnetic nanoparticles surface-functionalized with gelatin-oleic acid (GOAS-MNPs) and loaded with paclitaxel by assessing the pharmacokinetics and biodistribution of paclitaxel in tissues and the in vivo efficacy of antitumor activity after the administration of the drug. Initially, instrumental analysis was performed to examine the particle size distribution, surface charge, and morphology of the paclitaxel-loaded GOAS-MNPs. Furthermore, we evaluated their magnetic properties and performed T2-weighted magnetic resonance imaging (MRI) on cells. We intravenously administered Taxol® and paclitaxel-loaded GOAS-MNPs and compared the pharmacokinetics, biodistribution, and antitumor efficacies of the two formulations. Determination of the pharmacokinetics and the biodistribution of paclitaxel-loaded NPs showed that this formulation increased the systemic circulation time of paclitaxel and regulated its transport to tissues. The in vivo antitumor efficacy of the paclitaxel-loaded NPs was better than that of Taxol® at the same dose. Furthermore, the paclitaxel-loaded GOAS-MNPs were found to be effective as contrast agents for enhanced MRI in cancer cells. Thus, GOAS-MNPs could be an effective diagnostic system for cancer and for the delivery of paclitaxel with better therapeutic effects and a significant reduction in toxicity.